SONG FEATURES HAVE been instrumental in our understanding of the evolution and biogeography of suboscine birds. Several pairs of tyrant fl ycatcher species have been recognized based, at least in part, on vocal differences. Examples include Couch's (Tyrannus couchii) and Tropical (T. melancholicus) kingbirds (Traylor 1979a) , Pacifi c-slope (Empidonax diffi cilis) and Cordilleran (E. occidentalis) fl ycatchers (Johnson 1980) , Caribbean pewees (Contopus spp.; Reynard et al. 1993) , Suiriri fl ycatchers (Zimmer et al. 2001) , and Inezia tyrannulets (Zimmer and Whittaker 2000b) . Isler et al. (1998) have advocated the use of vocalizations for use in avian systematics and their approach is gaining favor in the identifi cation of cryptic species among antbirds (Whitney et al. 2000, Zimmer and Whittaker 2000a) .
Twelve subspecies of the Bright-rumped Attila (Attila spadiceus) have been recognized (Traylor 1979b) , and those appear to segregate into three allopatric groups. The northern group, which comprises 10 of the subspecies, ranges from southern Mexico through Panama and into northwestern South America. The second group consists of the nominate subspecies, spadiceus, which has a widespread distribution from Venezuela through Amazonia. The third group occurs only in a narrow strip of Brazilian Atlantic rainforest and consists of the subspecies uropygiatus. Skutch (1971) described the life history of attilas in Costa Rica, but little else has been published on the genus. Both Skutch (1971) and Farabaugh (1982) mentioned that both sexes sing, and Skutch (1971) indicated that individual birds sing both of the two song forms that he described.
In this article, we describe the dawn and day songs of Bright-rumped Attilas in Costa Rica and compare them with recordings made elsewhere in Central and South America.
3 E-mail: dleger1@unl.edu ABSTRACT.-Bright-rumped Attilas (Attila spadiceus) have two song forms, one sung primarily at dawn, the other primarily during the rest of the day. Both songs consist of a main phrase and an optional terminal phrase. Our recordings of dawn and day songs in Costa Rica were very similar to those made elsewhere in Central America. However, Central American dawn songs were signifi cantly different than dawn songs from South America, both in terms of quantitative features (temporal and frequency variables) and qualitative characteristics (note shape). Day songs from Central and South America were similar. Song differences suggest that the Bright-rumped Attila may be two species, one in Central America, the other in South America. In the analyses that follow, we represent this corpus of recordings by mean values of dawn songs and day songs separately for La Selva and Las Cruces. In addition, we analyzed 29 recordings obtained from sound archives, individual recordists, and published recordings. Those sources are described in the Appendix. In total, we analyzed 352 songs from those sources.
Recordings were digitized (22 kHz, 16-bit) using CANARY 1.2.4 software (Cornell Laboratory of Ornithology, Ithaca, New York) on Macintosh computers. Sonograms were used to measure duration of the main phrase of the song and its lowest and highest frequencies. We also counted the number of syllables (dawn songs) or notes (day songs) in the main phrase, and measured the following intersong interval. The presence or absence of terminal phrase elements was also noted. Recordings varied in number of songs present, so we computed the mean for each variable for each recording and used those data for analyses of geographic variation.
RESULTS
Bright-rumped Attilas sing two distinct song forms. Dawn songs in Costa Rica are much more common before 0600 and after 1700, but occur sparingly during the intervening hours. The opposite is true of day songs. Both dawn and day songs vary in number and type of notes and syllables and in the presence or absence of a terminal phrase. Most of the variability we observed at La Selva and Las Cruces could be observed within a recording of an individual bird (D. W. Leger unpubl. data).
Dawn song consists of a main phrase and a terminal phrase. The main phrase has three syllable types that differ primarily in number of notes. The two-note syllable was by far the most common. The terminal phrase, which was often omitted, consisted of either one note ("whew") or two ("whew-whit"). All the recordings from southern Mexico through western Panama were very similar to songs that we recorded in Costa Rica (Figure 1 ).
Dawn songs from Central America differed signifi cantly from those in South America (Figure 2) . The Central American dawn song main phrases were signifi cantly longer but had only marginally more syllables per song, probably because Central American birds included more three-noted syllables. Central American main phrases were signifi cantly higher on both frequency measures (Table 1) .
In addition to the quantitative variables, dawn song note structure was clearly different. In Central America, dawn song notes are linear upsweeps; in South America, however, they are inverted "U"s. Further, although birds in both regions commonly append a terminal phrase to the main phrase of the song, only 4 of the 15 South American recordings had the "whit" note that was frequently present in the Central American recordings.
Finally, in Central America, the "whit" note covered a broad fre- 
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quency range whereas in South America the "whit" note was greatly reduced in range.
Two recordings of dawn songs had features that were intermediate to those that were typical of the Central American and South American forms. One recording was made near Cali, Colombia, and the other at an unspecifi ed location in Panama. Both had a linear upswept fi rst note like that of the Central American birds, but an inverted-U shaped second note, typical of the South American birds. The Colombian song is shown in Figure 2 .
Day songs also have a main phrase and an optional terminal phrase. The main phrase's primary note type is roughly J-shaped, but the fi rst and last notes are often different. The most common terminal phrase is a series of three notes that tend to drop successively in frequency. Although day songs were variable ( Fig. 3) , we found no evidence of systematic regional differences in those songs, either on quantitative variables (Table 2) or on qualitative features such as note shape. That conclusion is tentative, however, because only fi ve recordings of day song from South America were available.
DISCUSSION
Geographic variation in song among suboscine birds has been taken to indicate genetic divergence. Coopmans and Krabbe (2000) have expressed an opinion that seems to be widely shared among Neotropical ornithologists: " the growing knowledge of bird sounds in the Neotropics will shed further light on the taxonomy of the Tyrannidae, and will lead to the discovery of additional species" (p. 305). The discovery of crypic species on the basis of differences in acoustic signal structure is occurring in other taxa as well, including insects and mammals (Henry 1994 , Jones 1997 . Isler et al. (1998) have suggested that the number of signifi cantly different acoustic features can be used as a metric for assigning specifi c or subspecifi c status to geographically defi ned populations. By their criteria, the Central American and South American Bright-rumped Attilas would qualify as distinct species. Attilas from Central America differ from those in South America in several characters of their dawn song, are larger in several morphological measurements (D. W. Leger unpubl. data), and do not seem to exhibit plumage polymorphism to the same degree as the South American birds (Ridgely and Tudor 1994) . If recognized as a distinct species, the Central American attilas would be referred to as Attila fl ammulatus Lafresnaye, 1848, because that appears to be the earliest name applied to any of the subspecies in the group. Flammulated Attila would be an appropriate English name for this species.
Our analyses indicate that Bright-rumped Attilas have markedly different dawn songs in Central and South America. Much smaller differences were noted in the day songs from the two regions. That pattern of variation follows one observed in wood-warblers, in which there are regional differences in dawn song, but little geographic variation in day song (Kroodsma 1981) . Those regional dialects in oscines are often considered evidence for song learning. We are not claiming that attilas learn their song features, but merely want to keep open the possibility that song-learning may occur in some suboscines. To date, the only report of suspected song learning in suboscine passerines is that of Snow (1977) who, on the basis of analyses of Three-wattled Bellbirds (Procnias tricarunculata) in Costa Rica, concluded that those birds improvise and imitate songs. The pattern of geographic variation in dawn and day songs of attilas is consistent with a pattern known to exist in oscines, in which song-learning may be universal, although additional work will be needed to determine whether song-learning occurs in attilas or in other suboscines.
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